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DETAILED ACTION 

This is in response to amendments filed on 1/5/07 in which claims 1-3, 5-7 and 
9-17 are pending. The applicant's amendments have been fully considered but they are 
moot base on the new ground of rejection therefore this case is made final. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Raghavan et al U.S. Patent No 6,038,269 in view of Strolle et al U.S. Patent No 
5,757,855. 

As per claims 1 , 7 and Raghavan et al teaches a Fixed-Delay Tree Search with 
Decision Feedback (FDTS/DF) equalizer comprising: a feed-forward filter receiving and 
filtering a sampled signal (see fig.3 element 100 and col.3, lines 44-45); a feed-back 
filter filtering a restored data (see fig.3 element 200 and col.3,lines 44-50); a subtractor 
obtaining a difference between signals respectively filtered by the feed- forward filter 
and the feed-back filter (see fig.3 element 300 and col.3, lines 44-50 and col.4, lines 1- 
10); and a detector means receiving the subtracted signal and detecting a data (see 
figs. 3-4, 8,10,12 elements 400, 702, 1 000 and 1 1 00 and col.4, lines 7-1 2) wherein the 
detector comprises: a plurality of branch metric calculating units obtaining an error 
between the subtracted signal and a reference signal (see element 401 and col.6, lines 
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15-34); an adder adding the values outputted from the plurality of branch metric 
calculating units (see element 403 and col.6, lines 35-44); a path metric memory storing 
the added value (see element 403 and col.6, lines 55-67); a minimum value calculating 
unit calculating a minimum value of the accumulated values (see fig.4 element 405 and 
col. .6, lines 45-55); and a comparator comparing the minimum values and outputting a 
most minimum value (see col.6, lines 57-65 and col. 7, lines 18-20). 

However Raghavan et al does not teach a detector using an absolute value 
calculation . 

Strolle et al teaches a detector using an absolute value calculation (see fig.4 
elements 304, 310, 308 and col. 10, lines 60-67). 

It would have been obvious to one of ordinary skill in the art to implement the 
teaching of Strolle et al into Raghavan as to calculate the magnitude of the difference 
between the received equalized input signal and a signal having values -2, 2, or zero as 
taught by Strolle et as (see col.11, lines 52-67). 

As per claim 2, Raghavan et al teaches a wherein the feed-forward filter 
changes the sampled signal to a causal signal (see fig.3 element 100). 

As per claim 3, Raghavan et al teaches wherein the feedback filter removes an 
intersymbol interference of the causal signal (see fig.3 element 200 and col.3, lines 33- 
35). 

As per claims 5, 9, Raghavan et al teaches wherein the plurality of branch metric 
calculating means-units are sequentially delayed as deep as T from '0', respectively 
(see fig.3 elements 201 and col.3, lines 60-67). 
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As per claims 6, 10 Strolle et al teaches wherein the plurality of branch metric 
calculating units comprise: a plurality of absolute value calculating means-units 
obtaining an absolute value of the difference between the subtracted value and the 
reference signal (see fig.4 elements 304, 310, 308 and col. 10, lines 60-67); and a 
multiplexer is functionality equivalent to the claimed (demultiplexer demultiplexing) the 
signal outputted from the absolute value calculating means units (see fig.4 element 314 
or 322 and col.11, lines 1-10). Furthermore implementing such teaching into Raghavan 
et al would have been obvious to one skilled in the art as to produce a signal 
representing a first error metric as taught by Strolle et al (see col.1 1 , lines 1-10). 

As per claim 1 1 , Raghavan et al teaches A data restoring method of a Fixed- 
v Delay Tree Search with Decision Feedback (FDTS/DF) equalizer said method 
comprising: obtaining a difference (see fig.3 element 300 and col.3, lines 44-50 and 
col.4, lines 1-10) between signals respectively filtered by a feed-forward filter (see fig.3 
element 100 and col.3, lines 44-45) and a feed-back filter(see fig.3 element 200 and 
col.3,lines 44-50); computing an error between the signal difference and a reference 
signal (see figs. 3-4, 8, 10, 12 elements 400, 702, 1000 and 1100 and col.4, lines 7-12); 
delaying the error as deep as x and adding them (see fig.3 elements 201 and 63 and 
col.3, lines 60-67); storing the added results (see element 403 and col.6, lines 55-67); 
and obtaining a minimum value of the stored error values and obtaining a path 
according to the minimum value (see fig.4 element 405 and col. .6, lines 45-55). 

However Raghavan et al does not teach computing an error through an absolute 
value calculation. 
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Strolle et al teaches a detector computing an error through an absolute value 
calculation (see fig.4 elements 304, 310, 308 and col. 10, lines 60-67). 

It would have been obvious to one of ordinary skill in the art to implement the 
teaching of Strolle et al into Raghavan as to calculate the magnitude of the difference 
between the received equalized input signal and a signal having values -2, 2, or zero as 
taught by Strolle et as (see col.1 1 , lines 52-67). 

As per claim 12 Raghavan and Strolle in combination would teach wherein, in 
the path obtaining step, only the branch metric containing a selected path is left while 
remaining branch metrics are discarded as to accurately improve the SNR of the signal 
from intersymbol interference. 

As per claim 13, Raghavan et al teaches a Fixed-Delay Tree Search with 
Decision Feedback (FDTS/DF) equalizer comprising: a feed-forward filter receiving 
and filtering a sampled signal (see fig.3 element 100 and col.3, lines 44-45); a feed- 
back filter filtering a restored data (see fig.3 element 200 and col.3,lines 44-50); a 
subtractor disposed between the feed-forward and feed-back filters and obtaining a 
difference between signals respectively filtered by the feed-forward filter and the feed- 
back filter (see fig.3 element 300 and col.3, lines 44-50 and col.4, lines 1-10). 

However Raghavan et all does not teach a plurality of absolute value calculating 
units disposed after the subtractor and obtaining an absolute value of the difference 
between the subtracted value and a reference signal; and a demultiplexer 
demultiplexing the signal outputted from the absolute value calculating units. 
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Strolle et al teaches a plurality of absolute value calculating units disposed after 
the subtractor and obtaining an absolute value of the difference between the subtracted 
value and a reference signal (see fig.4 elements 304, 310, 308 and col. 10, lines 60-67); 
and a multiplexer is functionality equivalent to the claimed (demultiplexer 
demultiplexing) the signal outputted from the absolute value calculating means units 
(see fig.4 element 314 or 322 and col.1 1 , lines 1-10). 

It would have been obvious to one of ordinary skill in the art to implement the 
teaching of Strolle et al into Raghavan as to calculate the magnitude of the difference 
between the received equalized input signal and a signal having values -2, 2, or zero as 
taught by Strolle et as (see col.1 1 , lines 52-67). 

As per claim 14, Raghavan et al teaches an adder adding (see fig.4 element 
402) the values outputted from the demultiplexer; a path metric memory storing the 
added value (see element 403 and col.6, lines 55-67); a minimum value calculating unit 
calculating a minimum value of the accumulated values (see fig.4 element 405 and 
col. .6, lines 45-55); and a comparator comparing the minimum values and outputting the 
most minimum value (see col.6, lines 57-65 and col.7, lines 18-20). 

As per claim 15, Raghavan et al teaches wherein the feed-forward filter 
changes the sampled signal to a causal signal (see fig.3 element 100). 

As per claim 16, Raghavan et al teaches wherein the feedback filter removes an 
intersymbol interference of the causal signal (see fig.3 element 200). 
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As per claim 17, Raghavan et al teaches wherein the plurality of absolute value 
calculating units are sequentially delayed as deep as x from '0', respectively (see fig. 3 
element 201). 

Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Choi U.S. Patent No 6,201,832 B1 teaches synchronous data. 
Zortea et al U.S. Patent No 6,760,372 B1 teaches an adaptive signal. 
Krishanamoorthy et al U.S. Patent No 6,356,586 B1 teaches a methods and apparatus 
for parallel DFE. 

Nakata et al U.S. Patent No 6,798832 B1 teaches a semiconductor device. 

Chu et al U.S. Pub No 20020094043 A1 teaches apparatus and method and system for 

correlated noise. 

4. Applicant's amendment necessitated the new ground(s) of rejection presented in ' 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Emmanuel Bayard whose telephone number is 571 272 
3016. The examiner can normally be reached on Monday-Friday (7:Am-4:30PM) 
Alternate Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on 571 272 2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Primary Examiner 
Art Unit 261 1 
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